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reserve of high-grade olivine occurring adjacent to the 
railroad. 

The Addie deposit contains 28,350,000 tons of rela
tively unaltered granular olivine and 102,450,000 of 
serpentinized dunite above Scott Creek level. 

CHEMICAL ANALYSIS
70 

RELATIVELY UNALTERED OLIVINE FROM ADDIE DEPOSIT 

AI, Ti, Cr, 
Samples MgO SiO, Fe,O, (Oxides) CaO lgn. Loss 

A-1 ................................ 48.80 38.68 10.88 0.94 0.12 0.69 

B-1.. .............................. 48.64 39.14 10.40 1.14 0.08 0.85 

C-1.. .............................. 48.10 39.58 9.28 1.24 0.08 1.14 
----

E-1 ................................ 46.82 37.40 11.52 1.60 0.20 1.77 

P. c. E. VALUE 

Sample A-1 from the Addie deposit has a P.C.E. 
value of 36 and Sample E-1 has a P.C.E. value of 35, 
which means the olivine has good P.C.E. value. 

RELATIVELY FRESH TYPICAL SAXONITE FROM ADDIE DEPOSIT 

AI, Ti, Cr, 
Sample MgO Si02 Fe,O, (Oxides) CaO lgn. Loss 

A-1 ................................ 46.40 41.62 9.28 1.08 0.20 1.95 

WEATHERED AND STEATITED DUNITE 

AI, Ti, Cr, 
Sample MgO SiO, Fe 20 3 (Oxides) CaO lgn. Loss 

O.C-1 .......................... 42.96 41.86 10.24 1. 76 0.22 2.36 

70 Chemical analysis made by TVA Minerals Testing Laboratory, Norris, Tennessee. 
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PARTLY SERPENTINIZED DUNITE FROM GARLAND DILLARD 
PART OF THE ADDIE DEPOSIT 

AI, Ti, Cr, 
Sample MgO Si02 Fe20a (Oxides) CaO lgn. Loss 

A-1 ________________________________ 45.73 40.94 8.80 1.86 0.30 2.22 

A-2-----------·-·----------------·- 46.47 41.34 9.02 1.16 0.32 1.92 

B-1-------------------------------- 45.65 41.94 8.55 1.30 0.32 2.32 

B-2-------------------------------- 44.55 40.78 9.12 1.28 0.26 2. 71 

C-1-------------------------------- 45.24 40.50 8.40 1.18 0.30 3.67 

PETROGRAPHIC ANALYSIS
71 

Sample-ADDlE E-2. The chief constituents of the rock are 
fine-grained antigorite serpentine and carbonate 
(dolomite or magnesite) occuring in nearly equal 
amounts. Throughout the rock are high-refrin
gent remnants of an orthorhombic mineral which 
likely is olivine. The particles are too small to 
determine their composition definitely. It is rather 
difficult to estimate the relative amounts of this 
mineral; however, it is believed that it will amount 
to 15 to 20 per cent of the rock. 

A few badly shattered crystals of chromite are 
also present. 

Sample-ADDlE A-1. The principal constituent of this rock 
is olivine. It comprises about 90 per cent of the 
rock. The crystals of olivine vary in size between 
0.1 and 2 mm. in diameter with the majority about 
0.5 mm. Approximately half of the crystals are 
cracked. Many of the fissures are filled with ser
pentine. A few of the olivine crystals are partially 
altered to antigorite. Not over 2 per cent are so 
affected. The olivine is high in iron content as 
shown by the dark color of the rock and the 
presence of iron oxide with the antigorite. It is 

71 Petrographic analysis made by W. Wurth Kriegel, Department of Ceramic Engineer
ing, University of North Carolina, Raleigh, North Carolina. 
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estimated that the antigorite amounts to about 5 
per cent of the rock. 

About 5 per cent of the rock was found to be 
chromite which occurs in 0.03 to 0.05 mm. euhe
dral crystals. A few crystals of chlorite were 
observed. The latter occur at the olivine-chromite 
boundaries. 

Sample-ADDlE D-1. The principal constituent of the sam
ple is olivine. The crystals are cracked but are 
only slightly altered to antigorite along the crystal 
borders, with the exception of those crystals in 
contact with the blue veins cutting through the 
rock. These latter crystals are altered to anti
gorite and chlorite. 

P. C. E. VALUE 

About two-thirds of the vein material appears 
to be a mixture of antigorite, talc, and chlorite. 
The remaining third is largely bladed crystals of 
chlorite which penetrate into the margin of olivine 
crystals. 

The extent of the alteration of the material will 
depend upon the frequence of occurrence of the 
veins. There are only two in the hand specimens. 

The sample contains one to two per cent of 
chromite dispersed throughout the olivine. 

Sample Addie O.C. A-1 has a P.C.E. value of 35 to 36. 

CANE CREEK OLIVINE DEPOSIT 

The Cane Creek deposit, three and one-half miles 
southeast of Sylva, N. C., is located one-half mile up Cane 
Creek, due west of Rocky Face Mountain. The deposit 
outcrops on the west side of Cane Creek as a roughly 
lens-shaped body trending in an east-west direction for 
about 1,500 feet. It has a maximum width of approxi
:rpately 300 feet. This deposit is a part of the Webster
Addie ring dike series. 

Most of the formation consists of dunite outcropping 
on two barren hills, divided by Mary Hooper branch 
(see Plate 25). A part of the formation along the 
southern contact, consists of a coarse-grained inter-
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PLATE 25 
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locking crystalline saxonite which has been highly 
laminated, and partly serpentinized. Talc blebs, altered 
from bronzite, are quite common throughout this part 
of the deposit. The central part of the formation con
sists mostly of coarse-grained, light green, friable and 
relatively sound olivine. Part of this friable material 
contains chromite crystals in such quantity that the 
weathered surface of the dunite has a black-spotted 
appearance. The formation contains very little over
burden except residual clay and a few residual boulders. 
Vermiculite- and chlorite-filled faults paralleling the long 
axis of the olivine formation are rather conspicuous. 

The Cane Creek deposit is rather small in size in com
parison with some of the other deposits in the area. 
This deposit is located one-half mile from the South
eastern and Tuckasegee Railroad and has suitable topo
graphy and sufficient reserves of relatively high-grade 
olivine to support two medium-sized quarries. It is 
estimated that this deposit has 1,800,000 tons of rela
tively unaltered granular olivine and 3,100,000 tons of 
serpentinized dunite above Cane Creek level. 

CHEMICAL ANALYSIS
72 

SERPENTINIZED SAXONITE 

AI, Ti, Cr, 
Sample MgO Si02 Fe20, (Oxides) CaO lgn. Loss 

Cane Creek A-L ________ 44.82 41.34 9.44 1.58 0.30 2. 35 

RELATIVELY UNALTERED OLIVINE 

AI, Ti, Cr, 

I 
Sample MgO Si02 Fe20 3 (Oxides) CaO lgn. Loss 

-------

Cane Creek A-2 __________ 48.78 40.04 10.24 0.48 
I 

0.26 0.92 

72 Chemical Analysis made by TVA Minerals Testing Laboratory, Norris, Tennessee. 
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P. C. E. VALUE 

Sample Cane Creek A-2 has good refractory qualities 
because the P.C.E. value was found to be +35. 

PETROGRAPHIC ANALYSIS
73 

Sample-CANE CREEK A-1. This rock is composed of 70 to 
80 per cent olivine, 10 per cent or more of talc, 
several per cent of anthophyllite and chlorite, and 
a small amount of antigorite and chromite. 

The olivine crystals vary in size between 0.1 and 
1.0 mm. in length. The crystals are all shattered. 
The fractures appear to be filled with antigorite; 
however, it is so fine-grained that it is impossible 
to verify. Very few iron spots are seen along the 
altered edges, which would indicate that the 
olivine is low in iron content and approaches 
forsterite in composition. 

The talc is distributed throughout the rock and 
also is found in small nodules or clumps up to 2 or 
3 mm. in size. The talc forms the bulk of the 
filling and in places contains chlorite. 

The blue-black spots have a highly shattered 
chromite grain in the center surrounded by bladed 
crystals of chlorite. The chromite is very black 
even in small fragments and shows very few 
brown edges. It may be assumed that the chromite 
is high in iron. 

The anthophyllite may be the source of at least 
a part of the talc. 

Sample-CANE CREEK A-3. This rock appears to contain at 
least 80 per cent olivine, 15 to 20 per cent of ser
pentine (largely antigorite), and 1 to 2 per cent 
chromite. 

The olivine occurs in fairly large crystals, many 
measuring 2 to 3 mm. in diameter. The crystals 
are all quite badly shattered, thus reducing the 
effective size. The fracture and spaces between 
the crystals show alteration to antigorite. Many 
of the olivine crystals are almost entirely altered 
leaving only remnants of the original crystals. 

73 Petrographic analysis made' by W. Wurth Kriegel, Department of Ceramic Engin~er
ing, University of North Carolina, Raleigh, North Carolina. 
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The light green blades through the rock are 
mainly composed of antigorite with some rem
nants of olivine. Very little iron oxide is to be 
seen in the rock except in sections on the surfaces, 
which appear to be reddish in the hand specimens. 
Here, also, the olivine appears stained. 

The chromite occurs in small scattered grains 
usually surrounded by antigorite. The chromite 
is very dark, and shows brown only on the very 
thinnest edges. 

Sample Cane Creek A-2 has a P.C.E. value of +35. 

WEBSTER DEPOSIT 

The Webster peridotite is located about two miles 
south of Sylva, Jackson County, North Carolina. It 
extends from a short distance north of Webster, south
ward through the town to a point three-fourths of a mile 
south of the Tuckasegee River; and then nearly due east 
for one mile to the Tuckasegee and Southwestern Rail
road (see Plate 26). The deposit is roughly crescent
shaped, and has a length of two and three-fourths miles, 
and maximum width of 1,800 feet. This is the largest 
peridotite body exposed in the ring dike. 

Most of the area consists of long, low, rolling ridges 
and wide valleys. However, the topography is quite 
rugged in the extreme eastern part, where the hills rise 
abruptly for about 250 feet above the valley floor. Just 
south of Webster, the rolling topography is again broken 
by a steep bluff 150 feet high, which parallels the 
northern bank of the Tuckasegee River. About one
fourth of the deposit, especially the uplands, is covered 
by transported clays, river gravels, and thick-residual 
soil. The best exposures of olivine are on the bluff over
looking the river. 

Apparently this formation is made up of a series of 
intrusions which have undergone various degrees of 
alteration, mostly caused by invading pegmatitic solu-
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tions. Along the ceastern rim is a highly faulted and 
fractured zone in which the dunite is badly weathered 
and serpentinized. Several minor faults cut through the 
deposit in various directions, and on either side of these 
the rocks show signs of alteration. Typical of others in 
the ring dike, this deposit is highly laminated. 

1000 

PLATE 26 
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The Webster deposit consists, for the most part, of a 
medium-grained, fairly sound, granular, green olivine, 
which usually shows a slight amount of serpentinization. 
This rock occurs as a band occupying about 75 per cent 
of the western and southern half of the deposit, and ex
tends from just south of Webster to the eastern end of the 
deposit. Crystals of chromite have been concentrated in 
pockets and lenses within the band of dunite. Some of 
these concentrations, especially those near the eastern 
end of the deposit, have been mined to a limited extent. 
More chromite float is visible on the Webster formation 
than on any other dunite in the belt. 

Websterite, a variety of saxonite composed mostly of 
green diopside and brown bronzite, occurs as a band 
about 200 feet wide, just east of the unaltered dunite 
zone. This rock is rendered quite conspicuous by its 
bright grass-green color, extremely large grain size, and 
numerous bronzite crystals. (For analysis, see page 95.) 
The Websterite probably represents one of the later 
peridotite intrusions of the ring dike series. At present, 
this rock is of little commercial value. 

A badly weathered serpentinized olivine rock which 
has been fractured and faulted, occurs along the eastern 
rim of the formation. Nickel, occurring as silicate 
minerals, fills many of the cracks and faults in the rock. 
This nickelized zone, averaging 1.5 per cent Ni74 extends 
nearly the entire length of the deposit, and attains a 
maximum thickness of 300 feet near the old Nickel Plant, 
just south of the river. 

The Webster deposit has several suitable quarry sites 
in the semi-fresh granular olivine. Probably the best of 
these sites is just south of Webster, along the bluff on the 
north side of Tuckasegee River. Most of the western 
end of this bluff is composed of a fairly sound olivine, 

74 G. W. Pawel, "Nickel in North Carolina," Engineering and Mining journal, October 
1939, p. 35. 
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with little overburden. Another good site is located in 
the extreme eastern end of the formation, near the 
Tuckasegee and Southwestern Railroad. Here the 
olivine is of the light green granular type, and is asso
ciated with pockets of chromite. Several other quarry 
sites are located throughout the formation. 

Using the Tuckasegee River as base level, theW ebster 
deposit is estimated to contain 58,150,000 tons of rela
tively unaltered granular olivine, and 167,890,000 tons 
of serpentinized dunite. · 

CHEMICAL ANALYSIS 

RELATIVELY UNALTERED OLIVINE 

Sample75 MgO SiO, Fe,03 
AI, Ti, Cr, 

(Oxides) CaO lgn. Loss 

Webster A-1 N ___________ 45.32 41.38 9.28 1.26 0.20 1.97 

RELATIVELY UNALTERED OLIVINE AND CHROMITE 

Sample75 MgO SiO, Fe,03 
AI, Ti, Cr, 

(Oxides) CaO lgn. Loss 

Webster G. C. B-L ... 36.41 27.38 12.48 19.31 0.22 3.26 

PARTLY ALTERED SAXONITE 

Sample75 MgO SiO, Fe,03 
AI, Ti, Cr, 
(Oxides) CaO lgn. Loss 

Webster B-1 N ........... 46.42 41.82 9.12 1.14 0.18 1.55 

SERPENTINIZED AND WEATHERED DUNITE 

AI, Ti, Cr, 
Sample75 MgO SiO, Fe,03 (Oxides) CaO lgn. Loss 

Webster B-L .............. 42.82 37.04 8.72 1.14 0.32 9.17 

75 Chemical Analysis made by TVA Minerals Testing Laboratory, Norris, Tennessee. 



OF NORTH CAROLINA AND GEORGIA 95 

SERPENTINIZED DUNITE 

I 

AI, Ti, Cr, 
Sample76 MgO SiO, Fe,Oa (Oxides) CaO lgn. Loss 

Webster A-1.. .............. 44.081 39.98 8.00 2.36 0.20 4.41 

WEBSTERITE FROM WEBSTER, N. C.77 

MgO SiO, CaO FeO Fe,Oa A!,03 H,O Cr20 3 

26.66 55.14 8.39 4.73 3.48 0.66 0.38 0.25 

WEBSTERITE FROM WEBSTER, N. CY (Cont.) 

P,Os NiO MnO Na,O TiO, Total 

0.23 0.11 0.03 0.30 Trace 100.36 

P. C. E. VALUE 

Samples Webster B-lN and Webster B-1 have P.C.E. 
values of +35, which is higher than would be expected 
from the chemical analysis. 

PETROGRAPHIC ANALYSIS 

Petrography of Webster Dunite. 78 

This rock consists of an even-grained crystalline 
olivine, with more or less chromite disseminated 
through the mass in small grains and crystals. 
In texture the olivine varies from almost invisible 
grains to very coarse-grained masses, with occa
sional individuals an inch or more in diameter. The 
more common occurrences are somewhat coarser 
grain than loaf sugar. 

The least altered portions have a light to dark 
yellowish green or grayish green color, an oily to 
vitreous lustre, and an uneven, angular fracture. 
Weathering gives rise to all gradations of color 
from that of the fresh rock to the characteristic 
yellowish or reddish brown of the barren out-

76 Chemical Analysis made by TVA Minerals Testing Laboratory, Norris, Tennessee. 
77 Websterite analysis from Pratt and Lewis, op. cit., p. 97. 
78 Pratt and Lewis, op. cit., p. 92. 
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crops. . . . Transparent colorless, allotriomorphic 
olivine grains constitute the mass of the rock. 
Chromite in scattering crystals or irregular grains 
is a constant accessory . . . . 

In the great majority of cases, even when the 
hand specimens look perfectly fresh, the olivine is 
found to have altered somewhat to serpentine, with 
sometimes more or less talc, chlorite, etc. Hence 
the olivine grains are usually completely separated 
from one another by these secondary products. In 
many specimens, however, the alteration has been 
very slight; and, in a few sections, only traces of 
serpentine are to be found. The olivine is trans
parent and colorless, and exhibits typical optical 
characteristics. . . . It is only in a somewhat ad
vanced stage of alteration that the corners become 
rounded and the section under the microscope as
sumes the appearance of rubble masonry. In the 
fresh specimens the olivine grains are often broken 
by irregular fractures. . . . With the beginning of 
alteration to serpentine, however, the increase in 
volume gives rise to stresses that greatly increase 
the irregular fracturing and frequently develop 
regular cleavage cracks in considerable num
bers .... Chloritization, a mode of alteration 
much less common than serpentinization, is well 
represented in portions of the Webster dunite .... 

Sample7D-WEBSTER B-1 N. The sample consists of 80 to 90 
per cent olivine, 10 per cent or more of enstatite 
and/ or bronzite, several per cent of antigorite ser
pentine, a small amount of chromite, and a trace of 
chlorite. 

The olivine crystals are from 0.3 to 2 mm. in 
diameter, and are somewhat fractured. Antigorite 
surrounds the grains and fills the fractures. 

The pyroxene is largely enstatite; however, a 
portion of it appears to be the ferruginous form, 
bronzite. The pyroxene is dispersed quite evenly 
throughout the rock. There is evidence of some 
serpentinization of this mineral. 

70 Petrographic Analysis made by W. Wurth Kriegel, Department of Ceramic Engineer
ing, University of North Carolina, Raleigh, North Carolina. 
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The antigorite does not appear to be concentrated 
in any large areas but fills around the other 
minerals in thin crystals oriented parallel to the 
fracture and crystal boundary lines. 

The chromite appears to be small in amount and 
rather low in iron content. It occurs in the olivine 
but is frequently surrounded by crystals of 
chlorite. 

Sample80-WEBSTER G. C. A-1. The sample consists of 50 to 
60 per cent olivine, 30 to 40 per cent antigorite, 
4 to 8 per cent chlorite, 4 to 8 per cent carbonate 
(likely dolomite), a small amount, perhaps one per 
cent of talc, one per cent or less of chromite, and 
a small amount of limonite. Because of the great 
variance of sections, the percentages are approxi
mations. 

P. C. E. VALUE 

The olivine appears to be rather iron free and 
must approach forsterite in composition. All of 
the crystals are shattered and few are not highly 
disintegrated. Only remnants of many remain. 

The carbonate appears to have replaced olivine. 
They showed no effervescence with hydrochloric 
acid. It is therefore assumed to be dolomite or 
magnesite. 

The serpentine is largely antigorite. The 
mineral appears to be the chief alteration product 
of the olivine. It surrounds all olivine grains. 

The chromite occurs in fairly large but badly 
shattered grains surrounded by chlorite. Chlorite 
also occurs in small isolated aggregates. 

Sample Webster G. C. B-1 has a P.C.E. value of +36. 
Sample Webster B-1 has a P.C.E. value of +35. 
Sample Webster B-1 N has a P.C.E. value of +35. 
Several other deposits of granular olivine occur in 

the Webster-Balsam area, but are not described here 
because of their poor location in relation to transpor
tation. The best of these occurs near the headwaters of 
Cane Creek. 

80 Petrographic Analysis made by W. Wurth Kriegel, Department of Ceramic Engineer
ing, University of North Carolina, Raleigh, North Carolina. 
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ELLIJAY AREA 

The Ellijay area, about 15 miles long and 8 miles 
wide, is located approximately 55 miles southwest of 
Asheville, N. C. and a few miles east of Franklin, N. C. 
It extends from the northwestern part of Rabun County, 
Georgia, northeastward through Macon County, N. C., 
and into Jackson County, N. C. (see Plate 8). 

In general the topography is quite rough. The 
southwestern part of the area consists of high rounded 
hills and fairly wide valleys, while the northeastern part 
extends into the rugged Blue Ridge mountains. The 
entire drainage is by the Little Tennessee River which 
flows through the center of the area. 

Olivine deposits are scattered throughout the area, 
with the most important ones located within 3 miles of 
Ellijay Post Office. This report describes only those 
which are accessible to adequate transportation facilities, 
namely, Moores Knob, Ellijay Creek, Number 9, Corun
dum Hill, and Norton. These deposits contain an esti
mated 20,020,000 tons of relatively unaltered olivine, and 
56,340,000 tons of serpentinized dunite. 

The area is crossed by the Tallulah Falls Branch of 
the Southern Railway, and several federal highways. 
Many secondary roads make transportation fairly easy 
throughout the area. 

MOORES KNOB DEPOSIT 

The Moores Knob Dunite, three-fourths of a mile 
northeast of Ellijay, Macon County, N. C., is the largest 
deposit in the area. It is roughly lens-shaped, with 
minor and major axes of 1,000 and 3,000 feet respec
tively. Berry Prong of Ellijay Creek flows along the 
eastern and southern contacts of the formation. 

The deposit outcrops as a spur, which rises abruptly 
from the north side of the creek to a height of about 200 
feet and continues northeastward at a steep grade to 
Ammon's Ridge, where it attains a height of about 400 
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feet. Overburden is relatively light except in the north
western part of the area, where a thick red residual soil 
containing much soapstone float covers the rock. 

This olivine occurs as a dunite which has undergone 
some alteration. Most of the eastern quarter of the 
formation consists of relatively fresh, yellowish-green, 
coarse-textured, granular olivine; while that near the 
southwestern nose is fine-grained, light green, and some
what friable. The remainder of the deposit consists of 
steatized and chloritized dunite. This formation is esti
mated to contain 14,000 tons of relatively unaltered 
granular olivine and 42,000,000 tons of serpentinized 
dunite above Berry Prong of Ellijay Creek. 

Many years ago this deposit was worked for corun
dum. Recently these old workings have been reopened 
and many new shafts and tunnels driven into the forma
tion for the production of vermiculite. This mineral is 
quite abundant, occurring as veins and lenses throughout 
the deposit. 

CHEMICAL ANALYSIS
81 

RELATIVELY UNALTERED OLIVINE 

AI, Ti, Cr. 
Samples MgO SiO, Fe,03 (Oxides) CaO lgn. Loss 

·--

Moores Knob B-L ____ 49.48 39.52 9.28 1.12 0.05 0.08 

CHLORITIZED DUNITE 

AI, Ti, Cr, 
Samples MgO SiO, Fe,O, (Oxides) CaO lgn. Loss 

Moores Knob A-l__ ____ 45.50 42.06 9.76 1.06 0.10 1.43 

Moores Knob S-L _____ 46.60 41.64 7. 50 2.16 0.34 0. 71 

P. C. E. VALUE 

Sample Moores Knob A-1 has a P.C.E. value of 36-37. 

81 Chemical analysis made by TVA Minerals Testing Laboratory, Norris, Tennessee. 
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ELLIJAY CREEK DEPOSIT 

The Ellijay Creek dunite-about one-half mile north
west of Ellijay Post Office, is just east of the point at 
which Berry Prong enters the main Ellijay Creek. The 
deposit is semicircular in shape and rises from creek level 
to a height of about 50 feet. This is one of the smallest 
deposits, and has an outcrop length of only 500 feet and 
a maximum width of 200 feet. The formation has been 
partly exposed on the southern side adjacent to the creek 
by recent vermiculite mining. 

The olivine occurs as a fresh, light green, granular, 
friable dunite, about half of which has undergone alter
ation. This deposit is estimated to contain 315,000 tons 
of relatively sound olivine and about an equal amount of 
serpentinized dunite. 

DEPOSIT NUMBER NINE 

Deposit Number Nine occurs one-half mile southwest 
of Ellijay Post Office and a short distance east of Ellijay 
Creek. This occurrence is about five miles east of Frank
lin, North Carolina. The deposit outcrops along the 
crest and on the north and south side of a low ridge 
which rises about 200 feet above Ellijay Creek. 

This deposit is heart-shaped with the long axis 
slightly more than 1,000 feet long and the width at the 
blunt end nearly 1,000 feet (see Plate 27). This forma
tion is made up of medium-grained dunite containing 
light green, fresh, friable olivine. The deposit is thickly 
intersected with small faults filled with exceptionally 
high grade, light green vermiculite. Some of these veins 
have been worked rather extensively. 

Near the southern extremity of this deposit, there 
occurs a concentration of massive chromite in small 
veins, but the most chromite occurs on the northern side 
of this formation in the form of disseminated crystals in 
a matrix of granular olivine. Little serpentine can be 
detected in the hand spe<;imens of the dunite. 
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Although the deposit is not the largest in the Ellijay 
area, it may well be one of the most important because 
of its high grade and uniform olivine. The Number Nine 
deposit contains 5,020,000 tons of relatively sound olivine 
and 7,020,000 tons of serpentinized dunite above creek 
level. 

CHEMICAL ANALYSIS82 

RELATIVELY UNALTERED OLIVINE 

AI, Ti, Cr, 
Sample MgO Si02 Fe20a (Oxides) CaO lgn. Loss 

Number Nine A-L .... 47.50 38.94 10.88 1.36 0.08 0.89 

Number Nine B-L ____ 47.96 39.20 11.20 1.34 0.22 1.01 

P. C. E. VALUE 

Sample Deposit Nine B-1 has a P.C.E. value of 35 
to 37. 

PETROGRAPHIC ANALYSIS83 

Sample-DEPOSIT NINE B-1. The rock contains 80 to 90 
per cent olivine. The crystals are all quite large, 
many measuring 2 or 3 mm. in diameter; however, 
they are all quite badly shattered. The, larger 
fractures are filled with chlorite. The smaller 
fractures are filled with chrysotile. Small areas 
of olivine show serpentinization to antigorite. 

Fairly large areas of chlorite are found in zones 
of fracture. A few chlorite crystals are found at 
the olivine boundaries, and they appear to be an 
alteration product of the olivine. 

Chromite occurs in many small crystals scat
tered throughout the rock. The average size is 
about 0.03 mm. in diameter with a few larger 
crystals about 0.4 mm. in diameter. All are sur
rounded by bladed crystals of chlorite. 

82 Chemical analysis by TVA Minerals Testing Laboratory, Norris, Tennessee. 
83 Petrographic analysis made by W. Wurth Kriegel, Department of Ceramic Engineer

ing, University of North Carolina, Raleigh, North Carolina. 
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THE CORUNDUM HILL OLIVINE DEPOSIT 

The Corundum Hill olivine deposit occurs six miles 
southeast of Franklin and one and one-fourth miles 
northwest of Gneiss. It forms a rounded hill a short dis
tance southeast of Evans Knob and one-half mile north 
of U. S. Highway 64. 

The Corundum Hill deposit is no doubt the most 
famous dunite formation in the entire country. The 
whole deposit is honeycombed with old corundum work
ings. It was here that corundum was first produced in 
the United States and that many of the fine corundum 
and gem specimens now in the National Museum were 
mined. 

This deposit is approximately 1,200 feet long and 
averages 500 feet wide. At its northeastern end and its 
southwestern end, this formation is rounded and blunt 
in shape, and in this respect is somewhat different from 
the other dunite formations occurring in the Appalachian 
area (see Plate 28). The formation contains several 
schist inclusions, especially near the northwestern con
tact zone. Some of these inclusions show evidence of 
having been faulted into place. Much of the deposit out
crops as a barren rounded hill. 

The Corundum Hill deposit consists entirely of dunite, 
part of which has been serpentinized. Near both ends 
of the formation the dunite is composed of coarse
grained, yellowish, granular olivine, much of which 
appears to be rather sound. Parts of the dunite, 
especially near the faults, are highly serpentinized and 
at a few places near the schist inclusion nickel silicate 
minerals are visible. 

The contact zones and many of the interior faults in 
the deposit are filled with vermiculite. This deposit has 
produced vermiculite intermittently since 1933. 

Note in the next analysis chart that the Corundum 
Hill olivine contains a rather high percentage of mag-
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nesia which should make the material desirable for use 
in a chemical process. Two parts of the deposit offer 
good quarry sites in rather sound olivine. Corundum 
Hill deposit is estimated to contain 700,000 tons of 
relatively sound olivine and 6,970,000 tons of serpen
tinized dunite above creek level. 

CHEMICAL ANALYSIS
84 

RELATIVELY UNALTERED OLIVINE 

I I 

AI, Ti, Cr, 
_ _:_ao _l_!_gn. Loss Sample MgO SiO, Fe,03 (Oxides) 

Corundum Hill A-1.... 49.35 40.58 8. 30 0.65 Trace 1.13 
----

Corundum Hill C-1.... 48.62 41.50 7.52 0.50 Trace 1.19 
---

Corundum Hill F-L .. 48.57 40.20 7.66 1. 94 0.00 1.42 

PARTLY SERPENTINIZED DUNITE 

AI, Ti, Cr, 
Sample MgO SiO, Fe,Os (Oxides) CaO lgn. Loss 

------ ----

Corundum Hill B-1.... 45.46 41.60 8.46 1. 70 Trace 2.61 
--- ----

Corundum Hill D-1.... 47.32 41.10 8.70 0.48 Trace 2.87 

Corundum Hill E-1.... 47.70 40.94 8.06 1.03 Trace 2.52 

P. C. E. VALUE 

Sample Corundum Hill A-1 has a P.C.E. value of 
+35. 

PETROGRAPHIC ANAL YSIS8
'
3 

Sample-CORUNDUM DUNITE. "The fresh rock is of various 
shades of yellowish green, according to physical 
and chemical conditions .... Olivine is the only 
abundant constituent of the rock, varying in tex
ture from very fine to medium coarse, with occa-

s• Chemical analysis by TVA Minerals Testing Laboratory, Norris, Tennessee. 
ss Petrographic analysis from Pratt and Lewis, op. cit., p. 86. 
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sional individuals measuring half an inch or more 
in diameter .... The olivine greatly exceeds all 
other minerals in abundance. It presents all de
grees of alteration to serpentine, only in rare cases 
appearing perfectly fresh. It is also rarely the 
case that more than half of the mineral has been 
altered. . . . The olivine in the unaltered sec
tions ... is perfectly transparent and color
less. . . . [The grains vary] in size from 0.5 mm. 
to 12.0 mm. in diameter. The enstatite, which is 
found in most of the sections, occurs in nearly 
square or somewhat elongated sections of the 
prism zone ... [and] in the great majority of 
cases it is also perfectly fresh ..... " 

NORTON DUNITE DEPOSIT 

The Norton dunite occurs 14 miles south of Franklin 
and one mile north of the North Carolina and Georgia 
state line. This deposit occurs on the north side of Com
missioners Creek and one mile west of Tallulah Falls rail
road. The deposit forms a rugged hill overlooking the 
creek. 

This deposit contains little true olivine as it is com
posed mostly of anthophyllite asbestos and chlorite. The 
formation is nearly circular with a diameter of nearly 
500 feet. The top of the formation is estimated to be 300 
feet above creek level. 

The Norton deposit is estimated to contain 10,000,000 
tons of altered dunite above creek level. 

CHEMICAL ANALYSIS
86 

AMPHIBOLIZED AND CHLORITIZED DUNITE 

Sample MgO SiOz FezOa 
AI, Ti, Cr, 

(Oxides) CaO lgn. Loss 

Norton A-L. __ ,_ .......... _ 39.04 43.62 10.24 2.20 1.32 2.20 

P. C. E. VALUE 

Sample Norton A-1 has a P.C.E. value of 20-23. 

86 Chemical analysis by TVA Minerals Testing Laboratory, Norris, Tennessee. 
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PETROGRAPHIC ANALYSIS
87 

Sample-NORTON A-1. The rock appears to have been an 
olivine which has been highly altered. Remnants 
of what appears to be olivine were found. The 
principal alteration product is chlorite, making up 
40 to 50 per cent of the rock. 

A fibrous mineral with typical amphibole cross
section cuts across the other minerals. The parallel 
extinction of the fibers would indicate that it is 
anthophyllite. The rock contains 15 to 20 per 
cent of this mineral. 

Small euhedral crystals of magnetite, estimated 
at about 5 per cent are distributed throughout the 
rock. A small amount of talc was also observed. 

There are many other olivine deposits occurring in 
the Ellijay area but the few described here are the most 
accessible and most typical. The best of the others occur 
on Higdon Mountain and in the headwaters area of 
Walnut Creek and Little Buck Creek. 

BUCK CREEK-SHOOTING CREEK AREA 

The Buck Creek-Shooting Creek area is estimated to 
contain 325,000,000 tons of serpentinized dunite and 
60,000,000 tons of relatively sound olivine. 

The Buck Creek-Shooting Creek area is located about 
100 miles southwest of Asheville, N. C. This area ex
tends from the central part of Towns County, Georgia, to 
near the Clay-Macon County line in North Carolina. The 
area, which is about 13 miles long and 7 miles wide, 
extends from Hiwassee, Georgia, to Rainbow Springs, 
N. C. The eastern part of the area is drained by the 
Nantahala River, the central by Shooting Creek, and the 
southwestern by the Hiwassee River; all of which are 
tributaries of the Tennessee River. 

The topography of the area consists of broad valleys 
and rolling hills for the central part and rugged moun
tains for the southwestern and northeastern part. Most 

87 Petrographic analysis by W. Wurth Kriegel, Department of Ceramic Engineering, 
University of North Carolina, Raleigh, North Carolina. 
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of the eastern half of the Buck Creek-Shooting Creek 
area is above 4,000 feet in elevation. 

A branch line of the Southern Railway serves Hayes
ville, N. C., located about three miles west of the central 
part of the area. U.S. Highways 64 and 76 pass through 
the area. 

BUCK CREEK DEPOSIT 

The Buck Creek dunite is located in the eastern part 
of Clay County, N. C., 25 miles east of Murphy, N. C. 
This deposit occurs two and one-half miles up Buck Creek 
and near the top of the rugged N antahala Mountains. 
U. S. Highway 64 passes over part of the southern corner 
of the formation. 

The Buck Creek deposit is the largest single outcrop 
of dunite in the entire olivine belt. This deposit is 4,500 
feet wide at the eastern end and tapers to a narrow fringe 
at the western end. It has a length of about one and one
half miles. The topography of the deposit is rather 
rugged, as much of it is dunite cliffs. Part of the forma
tion rises to more than 700 feet above Buck Creek, which 
is carved as a gorge near the eastern part of the 
formation. 

The Buck Creek dunite consists of a series of in
trusions, some of which have undergone much alteration. 
The deposit is cut by many small pegmatites which aided 
in alteration of parts of the dunite into chlorite. How
ever, part of the deposit has remained relatively sound. 
Near the middle of the steep outcrop rising to the west of 
Buck Creek there occurs a zone about 250 feet wide of 
semigranular and partly friable olivine. This zone ex
tends from near Buck Creek westward to Smaragdite 
Hill, a distance of about 2,000 feet (see Plate 29). Many 
of the samples taken from within this zone show only a 
small amount of alteration to serpentine and other 
minerals. 
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A conservative estimate of 300,000,000 tons of dunite 
above Buck Creek is made for the deposit. The tonnage 
of rather fresh, granular olivine for this deposit is esti
mated at 52,820,000 tons. The Buck Creek olivine 
deposit is by no means the best one in the area, but it is 
important because of its enormous size and its location 
only 30 miles from the TVA Hiwassee Dam and only 10 
miles from one of the large N antahala Power plants of 
the Aluminum Company of America. 

Other deposits of dunite occur in this area, mainly in 
the southern end. Some of the deposits in the vicinity of 
Hiwassee, Towns County, Georgia, contain fairly good 
olivine but they were not mapped or sampled, because 
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of inaccessibility of the deposits from a commercial pro
duction standpoint. 

CHEMICAL ANALYSIS88 

SERPENTINIZED DUNITE 

Ti, Cr, AI, 
Sample MgO Si02 Fe20a (Oxides) CaO lgn. Loss 

Buck Creek A-1... ....... 46.52 38.70 10.70 2.52 0.56 1.77 

P. C. E. VALUE 

Sample Buck Creek A-1 has a P.C.E. value of 35 
to 37. 

PETROGRAPHIC ANALYSIS 

Sample89-BUCK CREEK DUNITE. The dunite in the unaltered 
portions is light yellowish green to dark oil-green 
in color and of medium to fine-grained texture. It 
frequently possesses a laminated structure similar 
to that of the Webster dunite, though this char
acter is by no means constant. In the various 
stages of serpentinization it becomes dark-green 
to greenish or brownish black. Black grains of 
chromite can generally be seen in the hand speci
men. On the weathered surfaces the dunite of 
this area is very similar to that of the other dis
tricts throughout the region, and presents the 
characteristic dark brown or dun color, except 
where very much serpentinized, and in such places 
it is nearly black. 

The microscopic character of the dunite is re
ported as follows: The rock consists essentially 
of olivine with small, variable amounts of green 
and colorless amphibole, chromite, and magnetite. 
In a great majority of the sections studied, altera
tion has given rise to one or more of the secondary 
products-serpentine, talc, chlorite, carbonates, 
and iron oxides. 

88 Chemical analysis made by TVA Minerals Testing Laboratory, Norris, Tennessee. 
89 Pratt and Lewis, op. c-it., p. 73. 
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The olivine is perfectly colorless in the thin sec
tion and never shows crystal boundaries. It is 
generally cracked irregularly, particularly in the 
beginning of the change to serpentine. . . . The 
grains usually average from 0.5 mm. to 1 mm. in 
diameter, though isolated individuals of 5 mm. to 
6 mm. are sometimes seen. With the exception of 
occasional rounded grains of chromite, the olivine 
is entirely free from primary inclusions. . .. 
With the beginning of alteration the borders and 
portions along the cracks often become clouded 
with dustlike or granular segregations of iron 
oxides. 

The larger iron oxide spots are almost invaria
bly associated with lath-shaped or confused aggre
gates of chlorite. In some cases the olivine alters 
extensively to chlorite, which penetrates the grains 
generally along the cleavage cracks first, though 
frequently in diagonal directions, in long slender 
laths, sometimes passing uninterruptedly through 
two or three grains. 

Sample00-BUCK CREEK A-2. The principal constituent of 
this rock is olivine, which amounts to about 70 
per cent of the rock. About one-third of the olivine 
is highly shattered and altered to antigorite. The 
olivine crystals vary in size from 0.3 mm. to 5 
mm. with the majority about 1.5 mm. to 2 mm. in 
diameter. 

Between 15 and 20 per cent of the rock is com
posed of antigorite, which is apparently largely 
derived from the olivine and is found cutting 
through olivine crystals. Some of the antigorites 
is derived from chlorite. The antigorite appears 
nearly iron free, thus indicating that the olivine 
is a low-iron mineral approaching forsterite in 
composition. 

The chromite is much less in amount than would 
appear from the hand specimens, and amounts to 
only a few per cent. The majority occurs as skele-

90 Petrographic analysis by W. Wurth Kriegel, Department of Ceramic Engineering, 
University of North Carolina, Raleigh, N. C. 
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ton crystals in large crystals of chlorite. A lesser 
amount was found as small crystals in the olivine. 

The chlorite amounts to about 10 per cent of the 
rock and occurs only with the chromite as already 
mentioned. 

Thin black veins in the hand specimens appear 
to contain a high concentration of limonite. 

BURTON LAKE AREA 

The Burton Lake area occurs in a rugged part of the 
Blue Ridge Mountains about six miles west of Clayton, 
Rabun County, Georgia. This is a small area drained 
by the Tallulah River whose waters flow into the Atlantic. 
The area is crossed by U. S. Highway No. 76, and the 
Tallulah Falls Railroad passes through Clayton, Georgia. 

THE BURTON LAKE OLIVINE DEPOSIT 

The Burton Lake olivine deposit occurs near the 
western part of the area 12 miles west of Clayton, Ga., 
and 30 miles southeast of Murphy, N.C.; U.S. Highway 
No. 76 passes over the deposit. This deposit is about 
2,600 feet long and 800 feet wide outcropping mainly 
south of the highway along the sides and crest of a sharp 
ridge. The part of the formation on the north side of 
the highway forms a steep slope facing away from the 
road. 

This whole deposit is of inferior dunite because of 
the high lime and iron content (see following analysis). 
Much of the dunite in this deposit shows serpentinization 
in the hand specimens. Near the central part of the 
western slope of the south ridge pyrite occurs in the 
olivine, which is the only occurrence noted in the area 
covered by this survey. This deposit contains several 
interior faults which have been partly prospected for slip 
fiber asbestos. Olivine in this deposit might be suitable 
for chemical use. 
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CHEMICAL ANALYSIS91 

PARTLY ALTERED DUNITE 

Sample MgO SiO, Fe,Os 
AI, Ti, Cr, 
(Oxides) CaO lgn. Loss 

Burton Lake A-1.. ...... 45.54 37.80 13.44 1.92 0.18 2.03 

PARTLY ALTERED PYROXENITE 

Sample MgO SiO, Fe,Os 
AI, Ti, Cr, 
(Oxides) CaO lgn. Loss 

Burton Lake B-1.. ...... 20.40 50.80 6.56 1. 78 19.82 1.29 

P. C. E. VALUE 

Sample Burton Lake B-1 has a P.C.E. value of -21. 

PETROGRAPHIC ANALYSIS92 

Sample-BURTON LAKE B-1. The principal constituent of 
this rock is the pyroxene, diopside, which com
prises about 90 per cent of the rock. The rock is 
for the most part fine-grained, being made up of 
crystals 0.1 mm. or less in diameter with a few 
larger crystals about 1 mm. in diameter. The 
larger crystals show partial alteration to what 
appears to be antigorite. The smaller crystals 
show a small amount of alteration in a few fields 
to one of the horneblendes, probably actinolite. 

Scattered throughout the rock are many very 
small crystals of magnetite. It is estimated that 
the magnetite constitutes from 3 to 5 per cent of 
the rock. A small amount of chlorite was also 
observed. 

THE LAUREL CREEK AREA 

The Laurel Creek area is located in the northeastern 
part of Rabun County, Georgia. The area is in moun
tainous territory on the eastern slopes of the Blue Ridge 

91 Chemical analysis by TVA Minerals Testing Laboratory, Norris, Tennessee. 
92 Petrographic analysis by W. Wurth Kriegel, Department of Ceramic Engineering, 

University of North Carolina, Raleigh, N. C. 
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near the point where the South Carolina, Georgia, and 
North Carolina state lines join. The entire area is 
drained by W owoman Creek and other tributaries of the 
Savannah River which flows into the Atlantic. The area 
is crossed by U. S. Highway No. 28 and several good 
National Forest roads. The nearest railroads are at 
Clayton, Ga., 15 miles to the west, and at Walhalla, S.C., 
15 miles to the southeast. 

THE LAUREL CREEK OLIVINE DEPOSIT 

The Laurel Creek dunite occurs about one and one
half miles east of Pine Mountain, Georgia. This dunite 
body is about 2,500 feet long and averages about 1,200 
feet wide; and outcrops in the form of two rounded 
masses joined by a narrow neck (see Plate 30). The 
topography of the deposit is essentially bluffs of olivine 
facing Laurel Creek, except where several small tribu
taries of Laurel Creek have cut small gorges across the 
formation. 

The northeastern part of the Laurel Creek olivine 
deposit is the largest part of the formation and rises 
about two hundred feet above creek level. Most of the 
olivine is a relatively fresh and coarse-grained granular 
type; however, it probably contains 20 per cent talc and 
anthophyllite asbestos which is uniformly distributed 
through the mass. With these minerals so thoroughly 
mixed with the olivine, it is doubtful that the deposit will 
be of value as a source of olivine in the near future. 

The western hill of this olivine deposit, covered with 
boulders and thin residual soil, rises about 100 feet above 
Laurel Creek. The southeast side of this mass is altered 
to a bluish serpentine but the central part is composed 
of relatively sound interlocking crystalline olivine. The 
material shows serpentinization along joints and cracks. 
and it is likely that many of the individual grains are 
partly serpentinized. This part of the deposit shows few 
secondary minerals. 
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The Laurel Creek dunite deposit probably contains 
the best olivine in the state of Georgia, as it shows less 
alteration than any other deposit examined in Georgia. 
The deposit has favorable topography for quarry sites 
and it is estimated that the formation contains, above 
Laurel Creek level, about 1,440,000 tons of relatively 
unaltered olivine and 17,650,000 tons of serpentinized 
dunite. 

CHEMICAL ANALYSIS93 

SERPENTINIZED DUNITE 

AI, Ti, Cr, 
Sample MgO Si02 Fe20a (Oxides) CaO Ign. Loss 

Laurel Creek A-L ..... 42.17 43.92 8.94 1.40 0.00 3.94 

PETROGRAPHIC ANALYSIS94 

Sample-LAUREL CREEK B-1. Originally the rock was 
coarsely crystalline with crystals ranging up to 
3 mm. or 4 mm. in diameter. The two principal 
constituents were olivine and pyroxene ( diopside) 
in the ratio of about 2 to 1. The rock is now high
ly shattered and altered so that the remaining 
crystals of olivine and diopside average about 0.1 
mm. in diameter. 

P. C. E. VALUE 

The olivine appears to have been fairly high in 
iron content as evidenced by iron oxide occurring 
with the antigorite. 

The principal alteration product is antigorite, 
which make up 30 to 40 per cent of the rock. 

In addition to the minerals discussed above, a 
small amount of chromite (less than 1 per cent) 
and a few crystals of talc were observed. 

Sample Laurel Creek B-1 has a P.C.E. value of +36. 
To the northeast of the Laurel Creek deposit there 

occur several additional dunite formations which were 

93 Chemical analysis made by TVA Minerals Testing Laboratory, Norris, Tennessee. 
94 Petrographic analysis made by W. Wurth Kriegel, Department of Ceramic Engineer

ing, University of North Carolina, Raleigh, N.C. 




